Evidence-informed practice is currently lacking in canine hydrotherapy. This study aimed to 7 investigate if the estimated workload of the gluteus medius (GM) and longissimus dorsi (LD) 8 increased in dogs at different water depths when walking on a water treadmill. Seven dogs 9 were walked for two minutes continuously on a water treadmill at depths of no submersion 10 (depth 1), mid-tarsal (depth 2), between lateral malleolus and lateral epicondyle (depth 3) and 11 between the lateral epicondyle and greater trochanter (depth 4). Continuous electromyographic 12 data from the right and left sides of GM and LD were collected simultaneously during exercise.
Introduction

27
Canine rehabilitation is a rapidly developing aspect of veterinary medicine with a growing 28 range of methods and techniques such as manual therapy, therapeutic exercise, physical 29 modalities, massage and hydrotherapy becoming widely available for use in veterinary practice 30 (Tomlinson, 2012) . These rehabilitation methods are utilised to restore animals to full health 
37
A range of rehabilitation exercises using hydrotherapy exist; swimming and water treadmills 38 (WT; also known as under water treadmills) have been found to be beneficial in the recovery 
50
Although there is limited research to date into the use of WTs for dogs, the impact of WT 51 exercise on equine kinematics has been more extensively researched and, as a quadruped 52 species, could provide a comparative evidence base for canine WT studies, although more 53 canine-specific studies are needed to confirm this as anatomical differences do exist between 54 the species. In horses, water depths at carpal, tarsal, metacarpophalangeal and 55 metatarsophalangeal joint levels are commonly utilised during rehabilitation (Nankervis et al., 
79
Surface electromyography is a non-invasive technology, which can be used to assess muscle 80 activity in animals (Williams, 2017) . The role of muscles within the axial musculoskeletal equine spine it appears that LD acts to counteract the tendency of the trunk to flex and extend 96 in the sagittal plane and therefore provide stiffness of the spine during gait.
97
In dogs, as in horses, movement is initiated in the gluteal and hamstring muscles (Williams et 
Materials and Methods
115
The high level of inter-subject variance for EMG data observed in between subjects' designs 116 combined with differences seen between individuals may preclude reliable comparison of 117 muscle performance between groups (Williams, 2017) . Therefore, a repeated measures, within 118 subjects' framework was applied to control for differences in spatial characteristics, and to 
124
Sample selection
125
A convenience sample of seven dogs of various breed, age (mean age ±SD: 5.9 ± 3.36 years), 126 weight (mean weight ±SD: 25.06 ± 6.89kg) and size (mean forelimb length ±SD: 40.13± 127 6.38cm, mean hind limb length ±SD: 42.5 ± 6.52cm) participated in the study (Table 1) . Dogs 128 were recruited from staff and students working at the university. All dogs were deemed Therefore before each trial, the dog's skin was shaved to remove all hair using grooming 149 clippers followed by disposable razors and then sterilised with alcohol wipes (70% isopropyl (Table 2 ). Due to restraints of the placement of the harness during this study,
159
electrode location for the back was restricted to the lumbar region to ensure sensor connection 160 was not impeded by the harness. Potential interference to the EMG signal due to movement 161 artefacts from the duct tape and vet wrap was assessed subjectively throughout data collection 162 through experimenter observation of live streamed data; runs which displayed interference 163 were excluded from subsequent analysis. However it should be noted that movement artefacts 164 may be present in the data collected due to the presence of the duct tape. 
Results
263
iEMG data for a total of 28 trials were analysed with each of the seven dogs that took part in 264 the study completing four water depths. (Table 2) , although this was less in LD than GM. Across the cohort, minima values 269 increased from depth 1 to 2 for GM but showed little change for LD (RGM: +5%; LGM: +10%; 270 RLD: -3%; LLD: 0%). In contrast, maxima contractions and mean estimated workload for GM 271 and LD increased for both GM and LD from depth 1 to 2 (maxima: RGM: +9%; LGM: +3%; 272 RLD: +13%; LLD: +9%; mean: RGM: +11%; LGM: +11%; RLD: +6%; LLD: +1%). This was (Table 3) 292 (Table 4) 293
Discussion
294
The results confirm that water depths used within canine WTs can have a significant impact on 295 the mean estimated workload of both GM and LD. Although descriptive increases in estimated 296 workload were observed at depth 2 (mid-tarsal) compared to the dry treadmill (depth 1) in all 297 participants, these were only found to be significant for mean estimated workload in the right Implications for practice 390 The results suggest that WT exercise at higher water levels would be appropriate during the 391 early stages of canine rehabilitation regimes where stability is prioritised as a key goal over 
Conflict of Interest
423
No conflicts of interest apply to this work. 
